Histone deacetylase inhibitors upregulate expression of the coxsackie adenovirus receptor (CAR) preferentially in bladder cancer cells.
Studies on bladder cancer cell lines have shown that low adenoviral (Ad) infectivity is associated with low-level coxsackie adenovirus receptor (CAR) expression. Recently, we and others demonstrated a tumor stage- and grade-dependent downregulation of CAR expression in a large series of clinical bladder cancer specimens. Here, we demonstrate adenoviral gene transfer can be markedly enhanced in bladder cancer cells by upregulation of CAR through the use of certain differentiating agents, including the histone deacetylase inhibitors (HDACI) trichostatin A and sodium phenylbutyrate. CAR upregulation to supraphysiologic levels was demonstrated by quantitative rt-PCR, Western blotting, flow cytometry and adenoviral gene transfer. Normal urothelial cells and CAR-positive papilloma cells (RT4) failed to demonstrate upregulation under the same conditions. Upregulation was cell cycle dependent, associated with increased adenoviral gene transfer and persisted for at least 7 days after a single treatment. Such upregulation, however, appears to be tumor cell specific, as other CAR-negative cell lines failed to demonstrate enhanced adenoviral gene transfer with the same treatments. These results provide a rational basis for combining HDACI therapy with gene therapy as a method of augmenting activity in bladder cancer, but this strategy may not be universally applicable to other cell types.